. In the cases with I.D.H., the existence of the prolapsed nucleus was confirmed by the surgery. The pain in these cases originated in the involved nerve roots, and the muscles which were innervated by these nerve manifested a neurogenic atrophic pattern in the EMG. Consequently, these cases were classified as neurogenic pain pattern. The amplitude and duration histograms in these cases showed multi-peak or non-peak with a delayed end-point. The discharge intervals exhibited large variations during both weak and mild voluntary muscle activation.
The integrate histograms did not show any particular patterns according to the pathological changes. The decrease in the muscle power was suggested by large variations in the discharge intervals.
Despite the decrease in the muscle power, the damaged muscles had to support the lumbar spine in standing. This was suggested by the existence of the action potentials of high and low amplitude and narrow and wide duration (Fig. 1, right) .
Some patients with acute low back pain fell under the category of the myo-fascial pain.
These were the muscle spasm and tenderness over the muscles or the fascia of the lumbar region, but no neurological signs were detected. When the lumbar spine was moved, pain increased. The pain was completely relieved by infiltrating the muscles with 1% procaine.
These cases were classified as the myogenic pain pattern. The results on these patients are shown in Fig. 2 (left) . Small action potentials due to the muscle spasm were observed in bone, joint capsule and other mesodermal structures are the frequent sources of the pain syndromes").
On the other hand, intervertebral disc, annulus, ligamentum flavum and interspinous ligaments are non-pain-sensitive tissues. Excessive ,strain and stress on these tissues and the muscle spasm following the deterioration of the supporting mechanisms in standing position" may result in pain. The antigravitational muscles in these patients manifested the muscle spasm which was caused by the nerve irritation or reflex mechanism.
In animal experiments, painful irritation of the lumbosacral joints and ligaments induces reflex spasms of the erector spinae and hamstring muscles. Continuous muscle spasm would produce local ischemia leading to some metabolic changes which, in turn, serve as a new source of noxious stimuli'". According to the quantitative analysis of the motor unit action potentials of the erector spinae and the gluteus maximus muscles in the patients with low back pain, the pain mechanisms were classified into four patterns, as stated above.
The pain originating tissues were first inferred by means of obtaining clinical findings and then EMG analysis of these patients were carried out. Subsequently the results obtained through these two kinds of procedures were compared with each other, and the EMG pattern peculiar to the given pain originating tissue was therewith determined. It is assumed in the case of the neurogenic pain pattern that it was the discharges from the muscle with neurogenic atrophy as well as muscle spasm that gave rise to the neurogenic pain pattern. This is also true of the pain in the case of the myogenic pain pattern. The high frequency discharge in the diagram of interval variations in the case of the ligamentous pain pattern was observed during slight lumbar flexion position. This would suggest that the muscle supports have replaced the weakened ligamentous supports.
